subjects with type 2 diabetes status, whereas no exercise was superior to resistance and combined exercise for improving mental health status. The authors claimed insufficient statistical power and/or the effect of fatigue to explain the lack of improvement in the physical component summary measures with mixed training and attributed to a "reversion to the mean" phenomenon the improvement in the mental component summary measures in the control group, starting with a lower mean score at baseline than the exercise intervention groups.
Retrieval of Inferior Vena Cava Filters
After Prolonged Indwelling Time P ulmonary embolus (PE) remains the leading cause of preventable mortality in surgical patients and the third leading cause of death in hospitalized trauma patients. 1 This has contributed to the 4-fold rise in use of inferior vena cava (IVC) filters following Food and Drug Administration approval of the first retrievable (or optional) IVC filter in 2003. 2 Although IVC filters are efficient at preventing PE, they may be associated with an increased risk of venous throm- 3, 4 and other complications. 5 Filter retrieval rates remain less than 50%, with many reports citing an incidence less than 15%. 6, 7 Some reasons for failure of retrieval are related to prolonged indwelling time with associated potential for complications and medical comorbidities, which may also increase the risk of the procedure and/or increase mortality in cases of subsequent PE. We summarize our experience with successful filter retrieval after a prolonged indwelling time and also to describe barriers encountered in removing filters.
Methods.
After obtaining institutional review board approval, a retrospective study was performed on all IVC filters inserted from January 2004 to July 2009 and from January 2010 to June 2011. A dedicated database and advanced practitioner were used to track patients and assess feasibility of filter removal.
We tracked several retrievable filters; the G2 filter (Bard Peripheral Vascular), which is recommended for removal up to 300 days, the Gunther Tulip filter (Cook Medical), which is recommended for removal up to 20 days, and the Celect filter (Cook Medical), which is approved for removal up to 469 days following insertion. The most common reason for IVC filter placement was prophylaxis in patients with significant risk factors for venous thromboembolic disease (VTED) in whom pharmacologic prophylaxis was contraindicated (n=145). The other common indications for filter placement included recurrent VTED despite anticoagulation (n=83) and bleeding complications related to anticoagulation in patients with known VTED (n=24). Similarly, of filters removed, the majority (45%) were initially placed for prophylactic reasons. The incidence of filter removal by indication for initial placement in the remaining cases was confirmed VTED when anticoagulation was contraindicated (22%), VTED despite adequate anticoagulation (15%), and VTED with hemorrhage following anticoagulation (13%).
The mean (SD) indwelling time for the entire cohort was 209 (102) days. We successfully removed 7 Gunther Tulip filters following a mean (SD) indwelling time of 124 (46) days and 81 G2 filters following a mean (SD) indwelling time of 217 (103) days and a maximal indwelling time of 458 days. There were no complications during the removal process in any patient.
The most common reason for not removing a filter was physician preference despite 35% of filters in this group having been placed for prophylaxis (Table) . Inability to remove a filter was cited in only 7 instances. Inability to anticoagulate a patient with known VTED constituted the second most common reason for not removing a filter. The decision to not remove filters in patients older than 70 years was made after consultation between the interventional radiology staff and the referring physicians and constituted the third most common reason for retaining a filter.
Comment. The incidence of IVC filter insertion has increased dramatically since the FDA first approved the placement of retrievable (or optional) IVC filters in 2003. 2, 7 Despite reports of complications related to prolonged indwelling of IVC filters, retrieval rates remain well below 50% in most reports. 3, 4, 6, 7 Our study found that IVC filters can be removed safely following prolonged indwelling times but also confirmed the low overall retrieval rate. The most common reason for not attempting retrieval was physician refusal. This is particularly striking given that 54% of filters were placed for prophylactic reasons. Furthermore, the reason cited for not removing the filter in an additional 18% of patients was inability to anticoagulate. However, the 2008 American College of Chest Physician guidelines specifically recommend that IVC filters be removed 6 months following a pulmonary embolus irrespective of the ability to anticoagulate the patient. 8 Retrieval rate was not changed following publication of these guidelines.
In conclusion, retrieval rates of IVC filters remain low despite guidelines urging timely removal to mitigate filter-related complications. 9 Educational efforts regarding the importance and safety of filter removal should be directed to physicians who refer patients for IVC filter placement, and future studies evaluating the efficacy of this approach in improving IVC filter removal rates are needed.
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